Emergence of beta adrenergic-responsive hepatic glycogenolysis in male rats during post-maturational aging.
Adrenergic-stimulated glycogenolysis (estimated as glucose output) was determined in hepatocytes from 7, 14, 20, and 24 mo old male Fischer 344 rats. Glucose output in response to the beta adrenergic agonist isoproterenol was minimal at 7 mo but increased progressively with increasing age. At all ages the isoproterenol response was concentration dependent and was inhibited by the beta adrenergic antagonist propranolol. Stimulation of glucose output by the mixed alpha-beta agonist epinephrine also increased between 7 and 24 mo. Glycogenolytic responses to alpha agonist (assessed in the presence of epinephrine and excess beta antagonist), glucagon, and forskolin did not increase substantially with age and at 24 mo were less than the response to beta agonist. In hepatocyte homogenates adenylate cyclase activation by beta agonist but not glucagon and forskolin increased between 7 and 24 mo. These results suggest that adrenergic stimulation of glycogenolysis, which in young adult male rats is generally attributed to alpha adrenergic-mediated processes, becomes mediated predominantly by beta adrenergic-responsive adenylate cyclase during post-maturational aging.